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November 1964 through March 1965 

I n  the  course of the last  s i x  months an at tempt  has been 
made t o  devise  c a l i b r a t i o n  curves t o  permit semiquant i ta t ive  
e s t ima t ion  of the proport ion of glass t o  c r y s t a l s  i n  volcanic  
rocks.  This  i s  considered a major problem because of t he  
p o s s i b i l i t y  t h a t  l u n a r  maria may be composed of lava  flows, 
which, from a pe t ro log ic  poin t  of view, a r e  e s s e n t i a l l y  glass 
c r y s t a l  assemblages. 

The d i f f r a c t i o n  p a t t e r n s  of n a t u r a l  rhyol i tPc  g l a s s  were 
examined w i t h  d i f f e r e n t  X-ray parameters t o  determine the best  
way of s tudying the  b road  s t a t i s t i c a l  maximum t y p i c a l  of g l a s s e s .  
This  maximum i s  obscured by the peaks of the d i f f e r e n t  minera ls  
i n  g l a s s - c r y s t a l  mixtures so  t h a t  d e t e c t i o n  of the  i n t e n s i t y  of 
the  maximum becomes more d i f f i c u l t  as the  quan t i ty  of the glass 
i n  the mixture decreases .  

It was found that  t h e  s implest  way of measuring the amount 
of glass i n  a g l a s s - c r y s t a l  mixture was by determining the  he ight  
of t he  i n t e r s e c t i o n  of s t r a i g h t  l i n e s  drawn through the  two 
s lopes  of t he  maximum. Mixtures of qua r t z ,  sanadine, o l igoc la se  
and b i o t i t e  w i t h  varying amounts of r h y o l i t e  glass were prepared 
and a c a l i b r a t i o n  curve p l o t t e d  from more than 100 X-rays which 
were scanned from 48" t o  6" a t  l"/min. The mixture of  c r y s t a l s  
and glass corresponds t o  t he  mineralogy of r h y o l i t i c  lava f l o w s ,  
which have the  greatest g l a s s  conten t  of any lava  t y p e  rock. 
r e s u l t  was e s s e n t i a l l y  s t r a i g h t  l i n e  graph, though runs with 5% 
and 50% g l a s s  d i d  not f i t  the  l i n e  well .  To tes t  t h e  c a l i b r a t i o n ,  
three mixtures  w i t h  v a r i a b l e  amounts of glass were prepared and 
X-rayed. The f i r s t ,  w i t h  23% glass, f i t t e d  t h e  curve p e r f e c t l y ,  
the res t  showed l a r g e  d iscrepancies .  Two mixtures w i t h  15% glass 
were used t o  check the previous determinat ion f o r  t h i s  p a r t  of 
the graph and f e l l  w e l l  ou ts ide  of the previous p o s i t i o n .  T h i s  
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happened aga in  when the  value f o r  25% g l a s s  was twice rechecked. 
The check on the 50% p o i n t  a l s o  showed cons iderable  change. 
Since the Cu X-ray tube u t i l i z e d  has a r a t i n g  of Kv5O Ma20 and 
was being kept a t  Kv50 Ma25 t o  inc rease  t h e  g l a s s  maximum it 
was thought t h a t  the l a c k  of good r e p r o d u c i b i l i t y  was caused by 
excess wattage. 
X-rayed continuously f o r  f i v e  days t o  observe r e p r o d u c i b i l i t y .  
It was found that e r r o r s  i n  the height  of the d 3 f f r a c t i o n  maximum 
were s o  large as t o  preclude semiquant i ta t ive  determinat ions of 
g l a s s .  

then  acquired and i s  now being u t i l i z e d  t o  cons t ruc t  a new C a l i -  

b r a t i o n  curve.  Five p o i n t s  f o r  a new curve (see f i g u r e  1) have 
now been p l o t t e d  and i t  i s  hoped that' r e p r o d u c i b i l i t y  w i l l  have 
improved. 
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A s i n g l e  powder mount of 100% g l a s s  was then 

A high i n t e n s i t y  copper tube wi th  a r a t i n g  of Kv5O Ma40 was 

Crys t a l s  i n  mixtures have n o t  been kept a t  f i x e d  propor t ions ,  
s i n c e  t h i s  would e n t a i l  the  e l abora t ion  of an i n f i n i t e  series of 
curves .  

G .  Otalora  
Acting P ro jec t  Leader 



CRYSTAL - GLASS MIXTURES 
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Diffraction x-ray parameter: 

Radiation CuKd 
Beam voltage 50 k v  
Beam current 25 ma 
Detector Proportion 
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